Background: Abdominal cocoon is a rare disease where small intestine is enclosed in a membrane and commonly presents with features of bowel obstruction. Case Reports: We present two cases: one 28 years old male presented with abdominal pain and was diagnosed as abdominal cocoon at laparotomy; and another 81 years old female, a case of sigmoid cancer, was diagnosed at laparotomy as abdominal cocoon. In both cases membrane enclosing small intestine was excised. Histopathology of membrane was reported as fibro-collagenous tissue. Discussion: Abdominal cocoon is a rare entity, and its etiology is poorly understood. In most of cases preoperative diagnosis is not made with certainty despite of advancement in imaging. So, most of cases are diagnosed at laparotomy. Excision of membrane is the definitive treatment of abdominal cocoon. Conclusion: A high index of suspicion is required for diagnosing abdominal cocoon.
Introduction
Abdominal cocoon is thickened peritoneum which encases a part or all of small bowel, thus looking like cocoon. This condition was first reported by Foo et al. [1] in 10 young girls with symptoms of bowel obstruction two years after menarche. He postulated that retrograde menstruation caused chemical peritonitis leading to the formation of a cocoon. Similar condition was described by Owtschinnikow in 1907 as "peritonitis chronica fibrosa incapsulata" [2] . It is known by different names like encapsulating peritonitis, peritonitis chronic fibrosa incapsulata or sclerosing encapsulating peritonitis (SEP). It commonly presents as intestinal obstruction, weight loss or abdominal mass and in some cases it may be asymptomatic. A number of theories have been put forward to explain its causative agents but exact etiology is yet unknown. Most cases are diagnosed incidentally at laparotomy. We present two cases of abdominal cocoon.
Case Reports

Case 1
28 years old male patient came to the ER on 26/11/2010 with the complaints of periumbilical pain associated with nausea, vomiting and constipation for 4 days duration. No fever or weight loss. On examination, he was hemodynamically stable (T: 36.6, BP: 148/86, P: 86, RR: 36) His abdomen was markedly distended with localized tenderness over periumbilical region. Bowel sounds were sluggish. PR examination revealed empty rectum. All his laboratory workup were within normal limits. Chest X ray showed no air under diaphragm. Erect and supine abdominal X rays showed multiple air fluid levels and dilated small bowel. CT abdomen pelvis was done and showed distended jejunal and ileal loops with collapsed distal ileum (Figure 1 ) and collapsed colon with free fluid in mesentery. The appearance was suggestive of adhesions with small bowel obstruction (Figure 2) . The patient was admitted. Emergency laparoscopic exploration was done which showed tough, partially transparent bag-like membrane engulfing about 3 feet of amalgamated terminal ileal loops. The membrane was partially excised and flimsy adhesions between bowel loops were divided. Appendectomy was done. His post operative period was uneventful and was discharged in good health. Histopathological examination of the excised membrane showed fibrocollagenous tissue.
Case 2
81 years old female patient was electively admitted for sigmoid cancer resection. Her past medical history includes diabetes, hypertension and atrial fibrillation. On examination she was vitally stable. Per abdominal examination showed mass left iliac foss a which was non tender. She was diagnosed as a case of sigmoid mass and was prepared for surgery. Laparotomy revealed distal ileal loops and cecum enveloped by thick fibrous membrane (Figure 3 and Figure 4 ) and was diagnosed per-operatively as a case of abdominal cocoon. Excision of membrane around small bowel was done with Sigmoid colectomy. Appendectomy was done TO avoid any diagnostic dilemma in future if patient present with right lower abdominal pain. Biopsy from the membrane was taken which showed fibro-collagenous membrane which confirmed the diagnosis of abdominal cocoon.
Discussion
Sclerosing encapsulating peritonitis may be primary or idiopathic and secondary when it has a definitive cause. Primary form has unknown cause, so many theories have been put forward like subclinical peritonitis leading to formation of cocoon. Ideopathic form is known as abdominal cocoon. Tu et al. reported a retrospective study of 203 cases of abdominal cocoons where mean age was 33 years, male to female ratio 1.2:1, features of bowel obstruction in 72.4%, abdominal mass in 26.1% cases. Only 3% of cases were diagnosed preoperatively. Excision of membrane done in 84.7%, bowel resection in 16.7%, appendectomy in 25.1% of cases. Post operative recurrent obstruction was found in 11% and mortality was 5.4% [3] . It is common in females which may be due to retrograde menstruation causing peritonitis, or cell mediated tissue damage caused by gynecological infections. Brijender et.al reported in 18 cases of abdominal cocoon that more than half of them had abdominal tuberculosis features per-operatively which were later confirmed by investigations post operatively [4] . Developmental conditions like greater omentum hypoplasia mesenteric vessel malformation may also play role in its etiology. Secondary causes are shunt placement for refractory ascitis [5] , systemic lupus erythematosis, continuous ambulatory peritoneal dialysis [6] , use of povidone iodine in abdominal irrigation [7] and use of practolol [8] . Other causes are abdominal tuberculosis, sarcoidosis, endometriosis, protein S deficiency, dermoid cyst rupture, cirrhosis, liver transplantation, gastrointestinal malignancy, Mediterranean fever, and intraperitoneal chemotherapy.
Clinical features are non specific and may be misleading. They may include recurrent abdominal pain, vomiting, anorexia, weight loss, and episodes of subacute bowel obstruction. X-ray abdomen may show small bowel loops enclosed in cocoon of peritoneum causing proximal bowel dilatation or dilated bowel loop lying in a concertina fashion giving cauliflower sign [9] . CT scan remains gold standard in diagnosis of abdominal cocoon. It demonstrates thickened membrane encasing small bowel loops, thickened bowel loops, tethering or matting of bowel or peritoneal calcification [10] . Fibrosis of mesentery causes clumping and tethering of bowel loops resulting in gingerbread man sign.
A high index of suspicion is required for its diagnosis. Most of cases are not diagnosed preoperatively despite in advancement of imaging and are found at laparotomy. Bo et al. reported that out of 24 cases of abdominal cocoon only four cases were diagnosed by radiological imaging while 20 cases were diagnosed at laparotomy [11] . Differential diagnoses are internal hernias, intusussception, localized peritoneal adhesions. Abdominal cocoon at laparotomy are classified into three types, Type-1 partial bowel is encased in membrane, Type-2 entire bowel is encapsulated by membrane, Type-3 entire intestine and other organs like ovary, appendix, caecum, colon are encased by membrane [11] .
Treatment can be conservative with corticosteroids, sirolimus or tamoxifen [12] and angiotensin II inhibitors [13] while surgery remains definitive treatment in the form of adhesiolysis. Asymptomatic cases may not require any treatment. Treatment of secondary disease is directed to controlling the primary disease. Surgical treatment includes stripping of membrane, release of small intestine and in some cases enterolysis, small bowel intubation, and bowel resection. We did appendectomy in both cases so as to avoid later complications due to adhesion if appendectomy is required in future. Laparoscopic excision is emerging as treatment of abdominal cocoon [14] . Common complications after surgery are intra-abdominal infections, perforation of bowel and in some cases entero-cutaneous fistula.
Conclusion
Abdominal cocoon is a rare disease with unknown etiology. A high index of suspicion is required in diagnosing abdominal cocoon. Surgery remains a definitive treatment of abdominal cocoon.
